We present a new holographic concept, named six-pack holography (6PH), in which we compress six off-axis holograms into a multiplexed off-axis hologram without loss of magnification or resolution. The multiplexed hologram contains straight off-axis fringes with six different orientations, and can be generated optically or digitally. We show that since the six different complex wave fronts do not overlap in the spatial-frequency domain, they can be fully reconstructed. 6PH allows more than 50% improvement in the spatial bandwidth consumption when compared to the best multiplexing method proposed so far. We expect the 6PH concept to be useful for a variety of applications, such as field of view multiplexing, wavelength multiplexing, temporal multiplexing, multiplexing for super-resolution imaging, and others. Off-axis holography allows reconstruction from a single camera exposure, by inducing a small angle between the sample and reference beams creating the interference pattern of the hologram. This is possible since in the spatial frequency domain, there is a full separation between the auto-correlation terms and each of the cross-correlation terms, each of which contains the complex wave front of the sample. This separation is typically across a single axis, which allows compressing more information on the other axes as well. This enables optical multiplexing of several holograms within a single multiplexed hologram and full reconstruction of the data. Each hologram can contain additional data of the imaged sample, meaning that multiplexing allows recoding more information with the same amount of camera pixels. This can be beneficial for highly dynamic samples.
Off-axis holography allows reconstruction from a single camera exposure, by inducing a small angle between the sample and reference beams creating the interference pattern of the hologram. This is possible since in the spatial frequency domain, there is a full separation between the auto-correlation terms and each of the cross-correlation terms, each of which contains the complex wave front of the sample. This separation is typically across a single axis, which allows compressing more information on the other axes as well. This enables optical multiplexing of several holograms within a single multiplexed hologram and full reconstruction of the data. Each hologram can contain additional data of the imaged sample, meaning that multiplexing allows recoding more information with the same amount of camera pixels. This can be beneficial for highly dynamic samples.
We have previously presented the technique of off-axis interferometry with doubled imaging area (IDIA) [1] [2] [3] , in which we optically compress several off-axis interferometric images into a single camera image and gain extended field of view. In this case, the creation of the multiplexed hologram, recorded by the camera in a single exposure, is done by an external interferometric module, projecting onto the camera one reference beam and two or three sample beams at once. Other works used off-axis hologram multiplexing to compress two polarization states [4] , two wavelengths [5, 6] , phase data and fluorescence [7] , and to obtain super-resolution with synthetic aperture configuration [8] .
Furthermore, even if the holograms are not projected onto the camera at once, digital off-axis hologram multiplexing has been shown to be beneficial for speeding up hologram reconstruction [9, 10] (since only a single digital Fourier transform is needed to obtain the spatial frequency domain for isolation of the crosscorrelation terms); and for compression [11] (since the multiplexed hologram can be sent to a distant point in a compressed manner and then be uncompressed there.
Regular off-axis holography uses a single sample beam and a single reference beam, which, in the spatial frequency domain, results in two auto-correlation terms located around the origin and two complex-conjugated cross-correlation terms located on both sides of the spatial frequency domain. Assuming that the maximum spatial frequency of the sample wave is ωc on both axes, each of the cross-correlation terms occupies a spatial bandwidth capacity of [−ωc, ωc] , and the auto-correlation terms occupy a spatial bandwidth capacity of [−2ωc, 2ωc] [1]. This is shown in Fig.  1(a) . To avoid an overlap between the cross-correlation terms and the auto-correlation terms, the center of the spatial-frequency contents of the cross-correlation terms is shifted to at least ±3ωc by adjusting the off-axis angle between the reference and sample beams, which requires a total spatial bandwidth of at least 8ωc. However, for being efficient in using the spatial bandwidth of the camera and not wasting camera pixels, we need to use exactly 8ωc. In other word, as also shown in Fig. 1(a) , if the hologram and thus its spatial frequency plane have N × N pixels, the auto-correlation terms occupy N/2 × N/2 pixels, and each of the cross-correlation terms occupies N/4 × N/4 pixels [1] . In this case, the crosscorrelation terms occupy 9.8% of the spatial frequency plane.
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